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SPECIFICATION 

1. Title of the Invention 

METHODS FOR PACKING A FOAMED BODY 

2. Scope of the Patent Claim (s) 



(1) A method for packing a foam, characterized in that a bag formed in 
advance of a thermoplastic adhesive is inserted in an inner space of a struc- 
ture to be packed with a foam; in that a foaming source material is injected 
in said bag and foamed; and in that said bag is then heated and thereby said 
bag is softened. 

(2) A method for packing a foam, characterized in that a bag formed in 
advance of a thermoplastic adhesive is inserted in an inner space of a struc- 
ture to be packed with a foam; and in that a foaming source material that 
foams by exothermically reacting with a catalyst is injected together with 
said catalyst in said bag and foamed and at the same time said bag is sof- 
tened. 

3 . Detailed Description of the Invention 

Area of Industrial Application 

The present invention pertains to methods for packing a foam and, in par- 
ticular, to methods for sealing a foam for use for vibration damping, sound 
attenuation, an insulation into structures such as the pillars of an automo- 
bile. 

Prior Art 

A foam is packed in the inner spaces of body structures such as the pil- 
lars, roof, sills, and wheel housings [wheel wells? — Tr. Ed.] of an automo- 
bile for purposes such as reducing noise, absorbing vibrations, and insulating 
the inside of the automobile [passenger? — Tr. Ed.] compartment. 

Conventional foam packing methods have been such that a bag matching the 
inner shape of a structure to be packed is inserted in the structure, a liquid 
foaming source material and a foaming agent are injected in said bag, and then 
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the foaming source material is foamed by heating or with a catalyst. 

For example, the foam packing method disclosed in Japanese Patent Kokai 
No. 61 [1986] -205,109 uses a bag made of a rubber sheet or synthetic resin 
sheet such as polyvinyl chloride), polyethylene, or polypropylene, forms a 
crosspiece in a structure such as a pillar, and places the bag injected with a 
foaming source material an a foaming agent together with a catalyst on this 
crosspiece, to maintain the shape and posture of the bag. 

Problems to be Solved by the Invention 

However, the conventional foam packing methods have the following prob- 
lem: because the bag is made of rubber or a synthetic resin such as polyeth- 
ylene, the bag will not bond with the inner surface of the structure even if 
the foaming source material is foamed, thus the foam contributes little if any 
to the rigidity of the automobile body. In addition, there is another problem 
in that the bag makes sliding contact with the inner surface of the structure 
due to vibrations while the automobile is running and thereby generates an ab- 
normal noise. 

The present invention is developed in view of such problems of the prior 
art, and is aimed at promoting an increase in the rigid force of the automo- 
bile body by suitable packing of a foam and also preventing the generation of 
abnormal noise due to the foam. 

An Approach to Solving the Problems 

The first invention to achieve the above-mentioned objects is a method 
for packing foam, characterized in that a bag formed in advance of a thermo- 
plastic adhesive is inserted in an inner space of a structure to be packed 
with a foam; in that a foaming source material is injected in said bag and 



foamed; and in that said bag is then heated and thereby said bag is softened. 

Furthermore, the second invention to achieve the above-mentioned objects 
is a method for packing a foam, characterized in that a bag formed in advance 
of a thermoplastic adhesive is inserted in an inner space of a structure to be 
packed with a foam; and in that a foaming source material that foams by exo- 
thermically reacting with a catalyst is injected together with said catalyst 
in said bag and foamed, and at the same time said bag is softened. 



Action 



In the first invention thus arranged, a bag is inserted in an inner space 
of a structure to be packed with a foam, and a foaming source material is in- 
jected in said bag and foamed, whereupon the foaming material expands so as to 
bring the bag into close contact with the inner surface of the structure. If 
said bag is then heated and softened, the bag and the inner surface of the 
structure become bonded together, because the bag is made of a thermoplastic 
adhesive. 

In the second invention, a bag is inserted in an inner space of a struc- 
ture to be packed with a foam, and a foaming source material that foams by 
exothermically reacting with a catalyst is injected together with said cata- 
lyst in said bag and foamed, whereupon the foaming material expands so as to 
bring the bag into close contact with the inner surface of the structure. At 
the same time, the bag softens by the heat of formation of the foaming reac- 
tion, and thereby the bag and the inner surface of the structure come to be 
bonded together. 

Accordingly, the foam and the structure are bonded firmly, the rigid 
force of said structure increases, and the generation of abnormal noise due to 
vibration of the foam can also be prevented. 
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Actual Examples 

First, one actual example of the first invention will be described with 

reference to the figures. 

Figure 1 is a perspective view that shows one actual example of the first 
invention. Figure 2 is a sectional view of a structure, which shows the 
packed state of a foam of said actual example. Figure 3 is a process diagram 
that shows said actual example; and this actual example describes the packing 
of a foam in a pillar of an automobile. A hole 2 is prepared in the upper 
part of a rear pillar 1 (structure) of the automobile body of this actual ex- 
ample, and the bag 3 of this actual examples is inserted through the hole 2. 
It is desirable to use this hole as a hole for attaching a part as well, and 
it is desirable to prepare this hole by selecting a site that can be concealed 
by an interior part such as a piece of trim when the packing work is com- 
pleted. The bag 3 of this actual example is made of a thermoplastic adhesive 
in the form of a cylinder closed at the bottom and has an opening 4 at the top 
to inject a foaming source material and a foaming agent. Furthermore, it is 
formed to a suitable size according to the volume of the structure to be 
packed. Here, the opening 4 to inject the foaming source material does not 
necessarily have to be provided at the top of the bag 3, as shown in this ac- 
tual example, and can be made on the side, depending on the relationship to 
the structure to be packed or the location of the hole in said structure. 

Generally, the thermoplastic adhesive that forms the bag of this actual 
example is chemically stable, hence it will rarely decompose during storage 
and is highly durable. Moreover, it is already a polymer when bonding, hence 
very easy to use and work with, and moreover the composition of the polymer 
can be changed by copolymerization or blending according to use, which offers 
the advantage that a wide range of workpieces can be processed. 
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Examples of thermoplastic adhesives that can be used in the bag 3 of this 
actual example include copolymers of ethylene and vinyl acetate, or these co- 
polymers graft-polymerized with unsaturated acids such as acrylic acid, 
methacrylic acid, and maleic acid; polyamide-based adhesives represented by 
dimer acid polyamides that can be prepared from dimers of unsaturated fatty 
acids and ethylenediamine; co-condensation polyester adhesives prepared from 
glycols, terephthalic acid, sebacic acid, etc.; and polyurethane-based adhe- 
sives prepared by reacting isocyanates and alcohols in excess. 

Using a thermoplastic adhesive of the type indicated above, the bag 3 is 
formed in advance by molding, such as blow molding, according to the shape of 
the structure 1 to be packed. 

On the other hand, the foaming source material of this actual example 
uses a resin that allows the foaming of beads, for example, polystyrene, poly- 
ethylene, or polypropylene, and can be foamed by applying a fixed pressure and 
heating by steam. Furthermore, a polyure thane foam can be formed by mixing a 
polyisocyanate solution with a mixed solution of a polyol, a foaming agent, a 
catalyst, a surfactant, etc. 

Next, the process of packing a foam in a pillar of an automobile by the 
packing method of the present invention will be described. 

First, the bag 3 is inserted in the hole 2 of the pillar 1 with the open- 
ing 4 upward and the bottom downward; a nozzle 5a of a gun 5 for discharging a 
foaming source material is inserted through the opening 4 of the bag 3; and 
the foaming source material is injected with this discharge gun 5 according to 
the amount calculated from the volume of the pillar 1. When this state is 
left as-is for a prescribed length of time, the foaming source material foams 
in the bag 3 and expands in correspondence with the shape of the inner surface 
of the pillar which is the structure 1 (see Figure 2). 

Subsequently, the automobile body is carried into a drying system, or the 



pillar 2 is heated locally, to heat the bag 3 to a temperature slightly higher 
than the softening temperature of the thermoplastic adhesive constituting the 
bag 3. This heating softens the bag 3 made of the thermoplastic adhesive in 
close contact with the pillar inner surface, so that subsequent cooling to 
room temperature leads to firm bonding of the bag 3 with the inner surface of 
the pillar 2. Furthermore, it should be noted that the set temperature of 
this heating process must be determined with consideration of its influence on 
other parts that are attached to the automobile, apart from the above- 
mentioned softening temperature of the thermoplastic adhesive. 

Thus, the packing method of this actual example firmly bonds the foam 6 
with the structure 1. increases the rigid force of said structure 2, and can 
prevent the generation of abnormal noise due to vibration of the foam 6. 

Next, one actual example of the second invention will be described with 
reference to the figures. 

Figure 4 is a perspective view that shows one actual example of the sec- 
ond invention. Figure 5 is a longitudinal sectional view that shows a bag of 
said actual example. Figure 6 is a process diagram that shows the steps of 
said actual example; and this actual example also describes the packing of a 
foam in a pillar of an automobile in the same way as in the above-mentioned 
actual example of the first invention. 

This invention uses the heat of reaction generated by the foaming reac- 
tion, when softening the bag after foaming the foaming source material. 

The foam of this actual example can use a foam prepared from a mixture of 
a solution composed mainly of an isocyanate and a solution composed mainly of 
a polyol mixed with three ingredients, i.e., a foaming agent such as Freon, a 
catalyst such as a tertiary amine or a tin salt, and a silicone-based surfac- 
tant. When packing this form, these two solutions are fed from feed pipes 9 
and 10, as shown In Figure 4, and the two solutions are mixed in a discharge 



gun 5, to inject the foaming source solution into the bag 3 from a nozzle 5a 
according to the amount calculated from the volume of a pillar 1. 

Furthermore, the bag 3 of this actual example is formed into a cylindri- 
cal shape closed at the bottom by blow molding a double- layer sheet with a 
thermoplastic adhesive 8 coated on the outer surface of a film 7 with heat re- 
sistance, such as polyurethane. This urethane layer 7 with heat resistance 
serves to enable the shape of the bag 3 to be well maintained even if high- 
temperature heat is transferred to the bag 3 in the middle of the foaming re- 
action. Therefore, a material should be selected with heat resistance taken 
into consideration according to the calorific value of the foaming reaction. 
Furthermore, with regard to the thermoplastic adhesive 8 coated on the outer 
surface of the urethane layer 7 with heat resistance, adhesives similar to 
those of the aforementioned actual example can be used. 

In this actual example thus arranged, the bag 3 is first inserted in a 
hole 2 of the pillar 1 with an opening 4 of the bag 3 upward and the bottom 
downward, and the nozzle 5a of the discharge gun 5 is inserted in the opening 
4 of the bag 3, to inject the aforementioned foaming source material, foaming 
agent, catalyst, etc., according to the amount calculated from the volume of 
the pillar 1, while mixing these ingredients. When this state is left as-is 
for a prescribed length of time, the foaming source material foams in the bag 
3 and expands in correspondence with the shape of the inner surface of the 
pillar, which is the structure 1. 

Simultaneously with this, the heat of reaction is transferred through the 
urethane layer 7 of the bag and softens the thermoplastic adhesive 8 coated on 
the outer surface thereof, because the foaming reaction is exothermic, and 
subsequent cooling to room temperature leads to firm bonding of the bag 3 with 
the pillar inner surface. 

Thus, the packing method of this actual example firmly bonds the foam 
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with the structure, increases the rigid force of the structure concerned, and 
can prevent the generation of abnormal noise due to vibration of the foam. 

Furthermore, the present invention is not limited to the above-mentioned 
actual examples in any way, and can be modified in various ways without 
thereby departing from the essential features of the present invention. 

Effect of the Invention 

As described above, the method for packing a foam of the present inven- 
tion promotes the improvement of the rigid force of the body of an automobile 
by suitably packing the foam, and can prevent the generation of abnormal noise 
due to the foam. 

4. Brief Description of the Figures 

Figure 1 is a perspective view that shows one actual example of the first 
invention. Figure 2 is a sectional view of a structure, which shows the 
packed state of foam of said actual example. Figure 3 is a process diagram 
that shows said actual example. Figure 4 is a perspective view that shows one 
actual example of the second invention. Figure 5 is a longitudinal sectional 
view that shows the bag of said actual example. Figure 6 is a process diagram 
that shows said actual example. 

(1) pillar (structure); (2) hole; (3) bag; and (6) foam. 

Patent Applicant: Nissan Motor Co., Ltd. 

Agent: M . Hatta, Patent Attorney 

(and one other person) 
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Figure 1. (3) bag. KEY: (a) foaming source 
material . 




Figure 2. KEY: (1) pillar (structure); (3) 
bag; and (6) foam. 
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Figure 3. KEY: (a) Insert the bag in the 
structure; (b) Inject the foaming source material 
in the bag; (c) Heat in an oven; (d) Bag softens; 
(e) Return to ordinary temperature; and (f) Bag 
hardens, and structure, bag, and foam become 
bonded . 



10 





3WH i .^W^fltCW 




Figure 4. (3) bag. KEY: (a) catalyst; and 
(b) foaming source material. 




Figure 5. (3) bag. 
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Figure 6. KEY: (a) Insert the bag in the struc- 
ture; (b) Inject the foaming source material and 
catalyst simultaneously in the bag; (c) Bag 
softens by the heat of foaming; (d) Foaming ends; 
(e) Returns to ordinary temperature; and (f) Bag 
hardens, and structure, bag, and foam become 
bonded . 
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